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LEAD FRAME AND SEMICONDUCTOR DEVICE HAVING THE SAME 

BACKGROUND OF THE INVENTION 
The present invention relates to a novel lead frame 
and a semiconductor device in which a semiconductor chip is 
bonded to the lead frame and, more particularly, to a structure 
of an external ring for enhancing the strength of sealing resin 
for the same. 

There is a semiconductor package as shovm in FIG. 1 
which can be mounted on a printed wiring board or the like 
through an organic substrate having external connection 
terminals such as solder balls or the like. 

Referring to FIG. 1, a semiconductor chip 51 is 
mounted on a surface of a multilayer organic wiring board 50 
having two to six layers or so made of an organic material. Th 
electrode pads of the semiconductor chip 51 and a wiring film 5 
formed on a surface of the multilayer organic wiring board 50 
are connected to each other by means of wire bonding utilizing 

gold wires 53. 

on the rear surface of the multilayer organic wiring 
board 50, there are provided solder balls (external connection 
terminals) 55 which are electrically connected to the wiring 
film 52 on the front surface via through holes 54. The solder 
balls 55 are exposed to the outside through openings formed 
through a solder resist film 56. The semiconductor chip 51 
together with the gold wires 53 is sealed by a sealing resin 5' 

in a semiconductor package 58 having the above- 
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described configuration, the solder balls 55 formed on the rear 
surface are connected to a printed wiring board 59. The 
multilayer organic wiring board 50 is frequently referred to as 
"ball grid array (BGA)" because a multiplicity of solder balls 
55 are arranged in the form of a grid. Therefore, the 
semiconductor package 58 having such a multilayer organic 
circuit board 50 is referred to as a "BGA package". 

In the semiconductor package 58 as described above, 
reduction of a wiring pitch has been limited by the fact that 
the electrode pads of the semiconductor chip 51 and the wiring 
film 52 of the multilayer organic wiring board 50 have been 
connected by means of wire bonding. Efforts toward an increased 
number of pins have been also limited in other semiconductor 
packages such as TCPs (tape carrier packages) because the leads 
have been formed by etching a copper foil bonded to an 
insulating film base and this has resulted in limitations such 
as a reduction in the width of the leads due to side etching. 

Under such circumstances, the assignee of the present 
invention has already proposed a semiconductor package having a 
super-many pin structure obtained by bonding a novel lead frame 
and a semiconductor chip. 

FIG. 2 shows an example of the semiconductor package 
having the super -many pin structure. 

In this semiconductor package 78, a plurality of 
electrode pads 76 are formed along the periphery of a front 
surface of a semiconductor chip 75 (a lower surface of the 
semiconductor chip 75 in FIG. 2). At the central portion of the 
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surface of the semiconductor chip 75 excluding the region where 
the electrode pads 76 are formed, there is located a wiring film 
68 with an adhesive layer 74 constituted by an adhesive sheet or 
the like interposed therebetween. The wiring film 68 is 
configured by laminating an insulation film 67 on a lead pattern 
65. The adhesive layer 74 not only bonds the semiconductor chip 
75 and the wiring film 68 but also serves as a buffering 
material for protecting an element formation region of the 
semiconductor chip 75 inside the region where the pads are 
formed. 

External connection terminals 70 constituted by solder 
balls are formed so as to protrude above the wiring film 68 at 
ends of the lead patterns 65. A plurality of leads 69 are 
extend from the wiring film 68 in correspondence with the lead 
pattern 65, and the extended ends of the leads 69 are connected 
to the electrode pads 76 of the semiconductor chip 75 through 
bumps 72. An external ring 71 is provided outside the 
semiconductor chip 75 so as to surround the same. Sealing resin 
77 is filled in the gap between the semiconductor chip 75 and 
the external ring 7 1 . 

A lead frame is formed by the external connection 
terminals 70, the insulation film 67, the lead patterns 65 for 
the circuit wiring, leads the 69 and the external ring 71. 

Due to the above -described structure, the 
semiconductor chip 75 and the lead patterns 65 are bonded to 
each other with high accuracy, and the external size of the 
semiconductor package 78 is made as close to the size of the 
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semiconductor chip 75 as possible by forming the balls 70 for 
the external terminals on the upper surface of the semiconductor 
chip 75. 

A brief desgription will now be made on processes for 
fabricating the semiconductor package 78. 

First, as shown in FIG. 3A, a metal base 61 having a 
three-layer structure is prepared for the fabrication of the 
lead frame. The metal base 61 is obtained by forming an 
aluminum film 63 on a surface of a substrate 62 made of copper 
or a copper alloy (hereinafter referred to "copper substrate") 
and forming a nickel film 64 on the aluminum film 63. 

Next, as shown in FIG. 3B, a plurality of lead patters 
65 are formed on a surface of the metal base 61 by means of 
electrolytic plating of copper. 

Then, as shown in FIG. 3C, slits 66 are formed to 
define an external configuration of the lead frame for each 
chip. 

Next, as shown in FIG. 3D, the insulation film 67 is 
laminated on the lead patterns 65 to form the wiring film 68 
constituted by the lead patterns 65 and the insulation film 67. 
The plurality of leads 69 extend from the wiring film 68 in 
correspondence with the lead patterns 65. 

Next, as shown in FIG. 3E, electrolytic plating is 
performed to form the external connection terminals (solder 
balls) 70 on the lead patterns 65 coated with the insulation 
film 67. 

Next, as shown in FIGS. 3F and 3G, the copper 



4 



substrate 62, the aluminum film 63 and the nickel film 64 on the 
metal base 61 are successively removed by means of selective 
etching so as to leave the external ring 71, thereby separating 
the lead patterns 65 (including the leads 69) individually from 
one another. 

Next, as shown in FIG. 3H, the bump 72 is formed on 
the end of each of the leads 69 extending from the wiring films 
67. 

Up to this process, a lead frame 73 before assembling 
the semiconductor chip is completed. 

Then, the process proceeds to the fabrication of a 
semiconductor package wherein the semiconductor chip 75 is 
assembled into the lead frame 73. 

First, as shown in FIG. 31, the semiconductor chip 75 
is positioned and fixed on the rear surface side of the wiring 
film 68 with the adhesive layer 74 interposed therebetween. 

Next, as shown in FIG. 3 J, the tip end of each lead 69 
is connected to the electrode pad 76 of the semiconductor chip 
75 through the bump 72. 

Next, as shown in FIG. 3K, the liquid sealing resin 77 
is injected into the gap between the semiconductor chip 75 and 
the external ring 71 using a dispenser or the like and is set to 
integrate peripheral components. 

Finally, as shown in FIG. 3L, any unnecessary part is 
cut off at the peripheral edge of the external ring 71. 

This completes the semiconductor package 7 8 having a 
super-many pin structure shown in FIG. 2. 
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In the semiconductor package 78, a structure having 
super-many pins in the excess of that achievable up to now is 
realized by forming the lead patterns 65 on the metal base 61 by 
means of electrolytic plating of copper during the fabrication 
of the lead frame 73 and further by forming the external 
connection terminals (solder balls) 70 on the lead patterns 65 
by means of electrolytic plating. 

Further, the metal base 61 is subjected to selective 
etching to leave the external ring 71 which defines the external 
configuration of the package. As a result, the positional 
accuracy between the external configuration of the package and 
the external connection terminals 70 is assured to facilitate 
alignment during the mounting of the package. In addition, a 
so-called CSP (chip size package) structure is achieved wherein 
the size of the package is maintained at the same level as the 
chip size. 

When the semiconductor package 78 is fabricated, the 
sealing resin 77 is filled in the gap between the semiconductor 
chip 75 and the external ring 71 by injecting the resin from the 
rear side of the semiconductor chip 75. This is because 
problems as described below arise if the resin is injected from 
the front side of the semiconductor chip 75. 

(1) It is difficult to fill the gap between the 
semiconductor chip 75 and the external ring 71 with the sealing 
resin 77 by injecting the resin from the front side of the 
semiconductor chip 75 because the gap is narrow (on the order of 
0.1 mm) . 
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(2) The sealing resin 7 7 will stick even to the 
external connection terminals (solder balls) 70 if there is any 
error in the relative position of the semiconductor package 78 
and the dispenser. 

(3) The operation of injecting resin is difficult to 
perform because of the presence of the leads 69. 

On the contrary, injection of the resin from the rear 
side of the semiconductor chip 75 allows the sealing resin 77 to 
be smoothly filled in the gap between the semiconductor chip 75 
and external ring 71 because this resin injecting operation is 
not hindered by components such as the leads 69, the external 
connection terminals 70 or the like and a sufficient amount of 
sealing resin 77 will be supplied utilizing a step formed 
between the rear side of the semiconductor chip 75 and the 
external ring 7 1 . 

While the strength of the semiconductor package 7 8 
having the above-described structure in the region between the 
semiconductor chip 75 and the external ring 71 has been 
maintained by injecting a sufficient amount of sealing resin 77 
to the gap between the semiconductor chip 75 and external ring 
71, in this case, sealing strength has been insufficient because 
it has depended only upon surface bonding strength between the 
external ring 71 and sealing resin 77. 

SUMMARY OF THE INVENTION 

In order to solve the above-described problem, 
according to the present invention, there are provided a 
semiconductor device and a lead frame which form a stable 
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external ring structure wherein not only bonding strength 
between the external ring and the sealing resin but also 
mechanical strength is improved. 

A semiconductor device according to the present 
invention comprises a semiconductor chip having a plurality of 
electrode pads formed at the periphery of a front surface 
thereof, a wiring film formed on the front surface side of the 
semiconductor chip by laminating an insulation film on lead 
patterns, external connection terminals formed so as to protrude 
above the same, a plurality of leads extending from the wiring 
film and connected to the electrode pads on the semiconductor 
chip at the tip ends of the extensions thereof, an external ring 
provided so as to surround the semiconductor chip and formed 
with a plurality of through holes or blind holes, and sealing 
resin filled in the gap between the semiconductor chip and the 
external ring. 

With the configuration of the semiconductor device 
according to the invention as described above, since the 
external ring formed with the plurality of through holes or 
blind holes is provided to surround the semiconductor chip and 
the sealing resin is filled in the gap between the semiconductor 
chip and the external ring, bonding strength is enhanced as a 
result of an increase in the area of contact between the sealing 
resin and the external ring due to the presence of the holes on 
the external ring. 

A lead frame according to the present invention 
comprises a wiring film formed by laminating an insulation film 



8 



on lead patterns, external connection terminals formed so as to 
protrude above the wiring film, a plurality of leads extending 
from the wiring film and forming connecting portions to 
electrode pads on a semiconductor chip at the tip ends of the 
extensions thereof, and an external ring provided outside the 
wiring film, having an opening capable of housing the 
semiconductor chip and formed with a plurality of through holes 
or blind holes. 

With the configuration of the lead frame according to 
the invention as described above, since there is provided the 
external ring having the opening capable of housing the 
semiconductor chip and formed with the plurality of through 
holes or blind holes, the external ring will contact with resin 
in an increased area during injection of the resin performed 
later for sealing as a result of an increase in the surface area 
of the external ring due to the presence of the holes thereon. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic configuration view (sectional 
view) showing an example of a BGA package; 

FIG. 2 is a schematic configuration view (sectional 
view) showing an example of a semiconductor package having a 
super-many pin structure; 

FIGS. 3A through 3L are process diagrams for 
fabricating the semiconductor package shown in FIG. 2; 

FIG. 4 is a configuration view (sectional view) 
showing an embodiment of a semiconductor device and a lead frame 
according to the present invention; 
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FIG. 5 is a plan view of the semiconductor device 

shown in FIG. 4; 

FIGS. 6A through 6L are process diagrams for 
fabricating the semiconductor device shown in FIG. 4; 

FIG. 7 is an enlarged view around an external ring of 
the semiconductor device in FIG. 4 where the holes of the 
external ring are blind holes; 

FIG. 8A is a schematic configuration view showing 
another embodiment of the semiconductor device and the lead 
frame according to the present invention; 

FIG. 8B is an enlarged view around the external ring; 
FIG. 9 is a process diagram for fabricating the 
semiconductor device in FIG. 8; and 

FIG. 10 is a diagram showing an electronic equipment 
having a printed circuit board mounted with a semiconductor 
device according to the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
According to the present invention, there is provided 
a semiconductor device comprising a semiconductor chip having a 
plurality of electrode pads formed at the periphery of a front 
surface thereof, a wiring film located and formed on the front 
surface side of the semiconductor chip by laminating an 
insulation film on lead patterns, external connection terminals 
formed so as to protrude above the wiring film, a plurality of 
leads extending from the wiring film and connected to electrode 
pads on the semiconductor chip at the tip ends of the extensions 
thereof, an external ring provided so as to surround the 
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semiconductor chip and formed with a plurality of through holes 
or blind holes ^ and sealing resin filled in the gap between the 
semiconductor chip and the external ring. 

Further^ according to the present invention, the 
semiconductor device has a configuration wherein an outwardly 
expanded open portion is formed on an inner circumferential 
surface of the external ring at a position toward the rear 
surface side of the semiconductor chip. 

According to the present invention, there is provided 
a lead frame comprising a wiring film formed by laminating an 
insulation film on lead patterns, external connection terminals 
formed so as to protrude above the wiring film, a plurality of 
leads extending from the wiring film and forming connecting 
portions to electrode pads on a semiconductor chip at the tip 
ends of the extensions thereof, and an external ring provided 
outside the wiring film, having an opening portion capable of 
housing the semiconductor chip and formed with a plurality of 
through holes or blind holes. 

Further, according to the present invention, the lead 
frame has a configuration wherein an outwardly expanded open 
portion is formed on an inner circumferential surface of the 
opening of the external ring at a position toward the rear 
surface side of the semiconductor chip. 

A description will now be made with reference to the 
drawings on an embodiment of the semiconductor device and the 
lead frame according to the present invention. 

FIG. 4 is a sectional view showing a first embodiment 
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of the semiconductor device (so-called semiconductor package in 
this embodiment) and the lead frame according to the present 
invention . 

In a semiconductor package 1 of this embodiment, a 
plurality of electrode pads 3 are formed along the periphery of 
a surface of a semiconductor chip 2 (a lower surface of the 
semiconductor chip 2 in FIG. 4). At the center portion of the 
surface of the semiconductor chip 2 excluding the region where 
electrode the pads 3 are formed, there is disposed and formed a 
wiring film 5 with an adhesive layer 4 constituted by an 
adhesive sheet or the like interposed therebetween. 

The wiring film 5 is configured by laminating an 
insulation film 7 on lead patterns 6. The adhesive layer 4 not 
only bonds the semiconductor chip 2 and the wiring film 5 but 
also serves as a buffering material for protecting an element 
formation region of the semiconductor chip 2 inside the region 
where the pads are formed. 

External connection terminals 8 constituted by solder 
balls are formed so as to protrude above the wiring film 5 at 
ends of the lead patterns 6. A plurality of leads 9 are 
extended from the wiring film 5 in correspondence with the lead 
patterns 6, and the ends of the extensions thereof are connected 
to the electrode pads 3 of the semiconductor chip 2 through 
bumps 10 by means of, for example, ultrasonic single point 

bonding or the like. 

Thus, the wiring film 5 is formed by the lead patterns 
6, the insulation film 7 and the external connection terminals 
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8. 

Meanwhile, an external ring 11 is provided outside the 
semiconductor chip 2 so as to surround the same. Sealing resin 
12 is filled in the gap between the semiconductor chip 2 and the 

external ring 11. 

AS shown in the plan view of the semiconductor package 
1 of FIG. 5, a plurality of through holes 15 are discretely 
formed on four sides of the external ring 11, and the external 
ring 11 is formed integrally with the wiring film 5. 

The sealing resin 12 is of liquid form and is injected 
at a high speed in a sufficient amount from the underside using 
a dispenser or the like. The sealed resin is held inside the 
external ring 11 and in the through holes 15 of the external 
ring 11 and is set by a thermal setting means. 

In the semiconductor package 1 of the embodiment, 
since the plurality of through holes 15 are formed on the four 
sides of the external ring 11 as described above, the sealing 
resin 12 is also filled in the through holes 15 to increase the 
area of contact between the sealing resin 12 and external ring 
11. 

Thus, the strength of the bonding between the sealing 
resin 12 and external ring 11 is improved to secure the sealing 
resin 12 to the external ring 11 more rigidly and, as a result, 
the semiconductor package 1 as a whole including the external 
ring 11 is stably sealed with the resin. 

in FIG. 4, there is shown a printed wiring board 100 
to which the external connection terminals 8 will be connected. 
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Next, a description will be made on a method of 
fabricating the above-mentioned semiconductor package 1 with 
reference to the drawings. 

First, as shgwn in FIG. 6A, a metal base 21 
constituted by a laminated plate having a three-layer structure 
is prepared to fabricate a lead frame. The metal base 21 is 
obtained, for example, by forming an aluminum film 23 having a 
thickness of about 4.5 /im on a surface of a substrate 22 made of 
copper or a copper alloy having a thickness of about 150 jm. 
(hereinafter referred to as a "copper substrate"), for example, 
by means of vapor deposition and by forming a nickel film 24 
having a thickness of about 1 to 2 ^m on the aluminum film 23. 

Although the copper substrate 22 itself will not 
become the leads 9 and will be finally cut off except the 
portion of an external ring 11 to be described later, the copper 
substrate 22 is indispensable to form very fine lead patterns 6. 
The aluminum film 23 corresponds to an etching stopper film to 
prevent the front face side of the metal base 21 from being 
etched when the copper substrate 22 is etched at a subsequent 
process. The nickel film 24 corresponds to a substrate for 
electrolytic plating, i.e., a plating substrate film, for 
forming the lead patterns 6 on the surface of the metal base 21. 

The metal base 21 may include a chromium film having a 
thickness of, for example, about 0.5 pm provided between the 
aluminum film 23 and nickel film 24 as a bonding film for 
enhancing bonding between them. A thin film of copper may be 
formed instead of the nickel film 24 as a plating substrate 
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film.' Further, a nickel film may be formed as an etching 
stopper film instead of the aluminum film. 

Next, as shown in FIG. 6B, a plurality of lead 
patterns 6 made of copper are formed on the surface of the metal 
base 21, i.e., the surface of the nickel film 24, using a 
selective plating method. The selective plating is carried out 
by selectively covering the surface of the metal base 21 with a 
resist pattern which is not shown and by performing electrolytic 
plating of copper using the resist pattern as a mask. This 
provides fine lead patterns 6 having good film quality. 

Next, as shown in FIG. 6C, selective etching is 
performed on both surfaces of the metal base 21 using, for 
example, a H2O2/H2SO4 type etchant to form slits 25 for defining 

an external configuration of the lead frame for each chip and to 
form through holes 15 to serve as through holes of the external 
ring later. 

Next, as shown in FIG. 6D, an insulation film 7 
constituted by, for example, a polyimide film is laminated on 
the lead patterns 6 formed by means of the selective etching to 
form a wiring film 5 comprised of the lead patterns 6 and the 
insulation film 7. At this point, a plurality of leads 9 extend 
from the wiring film 5 which are extensions of the lead patterns 
6 formed previously. 

Subsequently, as shown in FIG. 6E, external connection 
terminals 8 constituted by, for example, solder balls are formed 
at ends of the lead patterns 6 covered by the insulation film 7 
using the insulation film 7 as a mask. The external connection 
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terminals 8 are obtained by forming nickel cores of 80 at the 
ends of the lead patterns 6 exposed on the insulation film 7 
using, for example, electrolytic plating and coating the surface 
of the cores with a solder material made of a tin-lead alloy 
using an electrolytic plating method. 

Then, as shown in FIG. 6F, the metal base 21 is 
covered by a mask 26 so as to leave the external ring 11, and 
the copper substrate 22 of the metal base 21 is removed by means 
of selective etching. During this etching, the aluminum film 23 
acts as an etching stopper to remove only the copper substrate 
22. 

Next, as shown in FIG. 6G, the aluminum film 23 of the 
metal base 21 is removed by selective etching and the nickel 
film 24 is further removed by selective etching to separate each 
of the lead patterns 6 (including the leads 9) individually from 
one another. 

Although it seems as if the wiring film 5 and the 
external ring 11 have been separated from each other in the 
state of FIG. 6G, they are actually connected to be integral 
with each other by suspended leads (not shown) which have been 
formed simultaneously with the lead patterns 6. 

Next, as shown in FIG. 6H, a bump 10 made of aluminum 
is formed using, for example, sputtering or evaporation method 
on the tip end of each of the leads 9 extending from the wiring 
film 5. 

This completes a lead frame 27 before being assembled 
to a semiconductor chip. 
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Subsequently, a semiconductor chip 2 is assembled to 
the lead frame 27 to fabricate a semiconductor package. 

First, as shown in FIG. 61, the semiconductor chip 2 
is positioned on and secured to the rear surface side of the 
wiring film 5 with an adhesive layer 4 interposed therebetween. 
At this point, the tip end (bump 10) of each of the leads 9 
extending from the wiring film 5 faces an electrode pad 3 on the 
semiconductor chip 2. 

Next, as shown in FIG. 6 J, the tip end of each lead 9 
is connected to the electrode pad 3 on the semiconductor chip 2 
through the bump 10 by means of single point bonding as 
described above. 

Then, as shown in FIG. 6K, sealing resin 12 such as 
epoxy resin, silicone resin or the like is injected between the 
semiconductor chip 2 and the external ring 11 from the rear 
surface side of the semiconductor chip 2 and is set to integrate 
the constituent parts. 

Finally, as shown in FIG. 6L, any unnecessary part is 
cut off from the periphery of the external ring 11 as a 
boundary . 

Thus, the semiconductor package 1 as shown in FIG. 4 
can be fabricated. 

Although through holes 15 are formed on the external 
ring 11 in the above-described embodiment, blind holes 16 may be 
formed from both sides of the external ring 11. 

FIG. 7 shows an example of such an external ring 11. 

Bonding strength can be also enhanced for such an 
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external ring 11 by similarly injecting the sealing resin 12 to 
increase the area of contact between the sealing resin 12 and 
external ring 11. 

Although not, illustrated, the blind holes 16 may be 
blind holes which are open only on either front surface or rear 
surface of the semiconductor package 1. 

When the holes formed on the external ring 11 are made 
as the blind holes 16, the process of forming the slits 25 and 
holes in the metal base 21 as previously shown in FIG. 3C is 
preferably divided into two stages, i.e., (1) a process of 
forming slits 25 that penetrate through the metal base 21 by 
performing selective etching from both sides thereof and (2) a 
process of forming through holes 16 by performing selective 
etching midway into the metal base 21 from both sides thereof. 

The reason is that the separate processes allow easier 
control of the selective etching of the slits 25 and through 
holes 16 because they are to be formed to different depths. 

A second embodiment of the semiconductor device and 
the lead frame according to the present invention will now be 
described with reference to the drawings. 

FIGS. 8A and 8B are sectional views showing a second 
embodiment of the semiconductor device which is a semiconductor 
package in this case and a lead frame according to the present 
invention. FIG. 8A shows its overall configuration, and FIG. SB 
is an enlarged view around its external ring. 

Unlike the semiconductor package 1 shown in FIG. 4, a 
semiconductor package 31 of the second embodiment is formed with 
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an outwardly expanded open portion 13 at a position on an inner 
circumferential surface 11a of an external ring 11 toward a rear 
surface of a semiconductor chip 2 (upper side in FIGS. 8A and 
8B). For example, the ^expanded open portion 13 is formed at an 

angle 6 = 30** to 45** relative to the inner circumferential 

surface 11a of the external ring 11. 

As a result, as shown in FIG. 8B, there is an open 
portion expanded greater than a gap G between the semiconductor 
chip 2 and the external ring 11 on the rear surface side of the 
semiconductor chip 2- Thus, the resin injection port for 
injecting the sealing resin 12 is expanded by a corresponding 
amount . 

This facilitates the injection of resin from the rear 
surface side of the semiconductor chip 2 and makes it possible 
to reduce the size (outer diameter) of the external ring 11. 

The other configuration is similar to that of the 
semiconductor package 1 of the first embodiment shown in FIG» 4 
and illustrated with like reference numbers. The description 
will be omitted for such to avoid duplication. 

During the fabrication of the semiconductor package 
31, the expanded open portion 13 of the external ring 11 is 
formed by employing, for example, a H2O2 (peroxide) /H2SO4 ( 

sulfuric acid) type etchant at the process of selectively 
etching the copper substrate 22 shown in FIG. 6F, setting the 
concentration of H2O2 at 10 % or less and spraying the etchant 

on the copper substrate 22. 

As a result, as shown in FIG. 9, the inner 
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circumferential surface of the external ring 11 is etched in a 
tapered configuration (side etching), and the tapered 
configuration becomes significant in inverse proportion to the 
H2O2 concentration. Therefore, it is possible to form the 
outwardly expanded open portion 13 in a desired size on the 
inner circumferential surface of the external ring 11. 

Other process are the same as the fabrication process 
of the first embodiment shown in FIGS. 6A through 6L. 

By the way, the tapered configuration of the expanded 
open portion 13 can be adjusted by changing the temperature 
conditions, H2SO4 concentration or spraying pressure. 

The semiconductor device and the lead frame of the 
present invention are not limited to the above-described 
embodiments, and various other configuration may be employed 
without departing from the principle of the present invention. 

According to the semiconductor device of the present 
invention, since sealing resin is filled in a plurality of 
through holes or blind holes formed in the external ring to 
increase the area of contact between the sealing resin and the 
external ring, the bonding strength of the sealing resin is 
improved and the sealing resin is more rigidly secured to the 
external ring. 

Thus, the resin sealing of the lead frame including 
the external ring and the semiconductor device as a whole is 
stabilized. 

Further, the lead frame according to the present 
invention as described above includes the external ring formed 
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with the plurality of through holes or blind holes. Therefore, 
the holes in the external ring increase the surface area of the 
external ring, thereby increasing the area of contact between 
resin and the external, ring when the resin is injected later for 
sealing . 

This improves the bonding strength of resin sealing. 

In addition, when an outwardly expanded open portion 
is formed on the inner circumferential surface of the external 
ring and positioned on the rear surface side of the 
semiconductor chip, a wide resin injection port can be obtained 
at the clearance portion between the semiconductor chip and the 
external ring on the rear surface side of the chip. This allows 
the injection of resin from the rear surface side of the chip to 
be carried out easily even if the size of the external ring is 
reduced . 

By connecting the external connection terminals 8 of a 
semiconductor device according to the present invention to the 
printed wiring board 100 as shown in FIG. 4 and installing the 
printed wiring board 100 carrying the semiconductor device 
according to the invention in, for example, an electronic 
apparatus such as a portable telephone as shown in FIG. 10, the 
electronic apparatus can be loaded with a high quality compact 
semiconductor device with stable resin sealing, which 
contributes to reduction of the size of the electronic apparatus 
itself. 

Having described preferred embodiments of the present 
invention with reference to the accompanying drawings, it is to 
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be understood that the invention is not limited to those precise 
embodiments and that various changes and modifications could be 
effected therein by one skilled in the art without departing 
from the spirit or scope of the invention as defined in the 
appended claims. 
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What is claimed is: 

1. A semiconductor device comprising: 

a semiconductor chip having a plurality of electrode 
pads formed at a periphery of a front surface thereof; 

a wiring film formed on a front surface side of said 
semiconductor chip by laminating an insulation film on a lead 
pattern; 

an outer connection terminal formed so as to protrude 
above said wiring film; 

a plurality of leads extending from said wiring film 
and connected to the electrode pads on said semiconductor chip 
at extended tip ends thereof; 

an external ring provided so as to surround said 
semiconductor chip and formed with a plurality of through holes 
or blind holes; and 

a sealing resin filled between said semiconductor chip 
and said external ring. 

2. A semiconductor device according to Claim 1, 
further comprising an outwardly expanded open portion formed on 
an inner circumferential surface of said external ring and 
positioned on a rear surface side of said semiconductor chip. 

3. A lead frame comprising: 

a wiring film formed by laminating an insulation film 
on a lead pattern; 
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an external connection terminal formed so as to 
protrude above said wiring film; 

a plurality of leads extending from said wiring film 
and forming connecting. portions to electrode pads on a 
semiconductor chip at extended tip ends thereof; and 

an external ring provided outside said wiring film, 
having an opening portion capable of housing said seiaiconductor 
chip and formed with a plurality of through holes or blind 
holes . 

4* A lead frame according to Claim 3, further 
comprising an outwardly expanded open portion formed on an inner 
circumferential surface of said opening portion of said external 
ring and positioned on a rear surface side of said semiconductor 
chip. 

5. An electronic apparatus including a printed wiring 
board loaded with a semiconductor chip, said semiconductor 
device comprising: 

a semiconductor chip having a plurality of electrode 
pads formed at a periphery of a front surface thereof; 

a wiring film formed on a front surface side of said 
semiconductor chip by laminating an insulation film on lead 
patterns ; 

an outer connection terminal formed so as to protrude 
above said wiring film; 

a plurality of leads extending from said wiring film 



24 



and connected to the electrode pads on said semiconductor chip 
at extended tip ends thereof; 

an external ring provided so as to surround said 
semiconductor chip and, formed with a plurality of through holes 
or blind holes; and 

a sealing resin filled between said semiconductor chip 
and said external ring, wherein said external connection 
terminal and an electrode on said printed wiring board are 
connected . 

6. An electronic apparatus according to Claim 5, 
further comprising an outwardly expanded open portion formed on 
an inner circumferential surface of said external ring and 
positioned on a rear surface side of said semiconductor chip. 

7. A method of manufacturing a semiconductor device 
formed by loading a semiconductor chip on a wiring film 
comprising the steps of: 

forming leads made of metal on a metal base 
constituted by a plurality of metal layers including an etching 
stopper layer; 

partially etching an outer peripheral portion of said 
metal base where said leads are formed to form an external ring 
and through holes or blind holes of said external ring; 

forming an insulation film having a plurality of 
openings on said leads; 

forming external connection terminals on the openings 
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of said insulation film to electrically connect the same to said 
leads ; 

etching said metal base from the side opposite to the 
surface where said external terminals are formed so as to leave 
said external ring utilizing said etching stopper layer; 

removing an unnecessary part of said metal base by 
selective etching to electrically separate said leads 
independently, thereby forming said wiring film; and 

connecting extended tip ends of said leads extending 
from said wiring film to electrode pads on said semiconductor 
chip. 

8. A method of manufacturing a semiconductor device 
according to Claim 1 , further comprising the step of etching an 
inner circumferential surface of said external ring in a tapered 
configuration to form an outwardly expanded open portion 
positioned on a rear surface side of said semiconductor chip. 

9. A method of mounting a semiconductor device on a 
wiring board, wherein the method of manufacturing a 
semiconductor device according to Claim 7 comprises the step of 
connecting said external terminals to electrodes on said wiring 
board. 
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ABSTRACT OF THE DISCLOSURE 

There is provided a semiconductor device and a lead 
frame that form a stable external ring structure wherein bonding 
strength and mechanical strength between the external ring and 
sealing resin is improved, A semiconductor device (1) is formed 
which comprises a semiconductor chip (2) having a plurality of 
electrode pads ( 3 ) formed at the periphery of a front surface 
thereof, a wiring film (5) located and formed on the front 
surface side of the semiconductor chip (2) by laminating an 
insulation film ( 7 ) on a lead pattern ( 6 ) , outer connection 
terminals ( 8 ) formed so as to protrude above the wiring film 
(5), a plurality of leads (9) extending form the wiring film (5) 
and connected to the electrode pads (3) on the semiconductor 
chip (2) at extended tip ends thereof, an external ring (11) 
provided so as to surround the semiconductor chip (2) and formed 
with a plurality of through holes or blind holes (15), and a 
sealing resin (12) filled between the semiconductor chip (2) and 
the external ring (11). 
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